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Introduction
Theoretical and empirical studies have extensively investigated the impact of a firm's financial leverage on its investment decisions. Two different outcomes are documented. The first is an underinvestment problem (Myers, 1977) : managers of highly levered firms are forced to give up positive net present value (NPV) projects because of debt overhang. Therefore, firms with high leverage are less likely to explore valuable growth opportunities than firms with low leverage. The second is discussed by Jensen (1986) and Stulz (1990) . They argue that high leverage prevents the misuse of free cash flow by firm managers. Debt holders perform disciplining and monitoring roles in firms with low growth and high leverage, alleviating the overinvestment problem.
The majority of previous studies only focus on developed economies. Denis and Denis (1993) , Lang et al. (1996) , and Ahn et al. (2006) find that leverage and investment are negatively correlated for U.S. firms. They also show that the negative relationship is theory. Denis and Denis (1993) find a significant reduction in firms' capital expenditures following the increase in leverage. Furthermore, the reduction in capital expenditures is associated with significant increases in the wealth of the recapitalizing firms' shareholders. Peyer and Shivdasani (2001) find that firms allocate more capital to business segments that generate greater cash flows.
Previous studies on firm value support both the underinvestment and the overinvestment theory. McConnell and Servaes (1995) report a negative impact of leverage on the value of firms with high growth, which suggests that higher leverage exacerbates the underinvestment problem and reduces firm value. But the impact of leverage on the value of firms with low growth is positive, which implies that higher leverage attenuates the overinvestment problem and increases the firm value. These two findings show the consistency between the underinvestment theory and the overinvestment theory.
Introduction to China's banking system
China's financial system is dominated by the "Big Four" state-owned commercial banks: the Bank of China (BOC), the Agriculture Bank of China (ABC), the Construction Bank of China (CBC), and the Industrial and Commercial Bank of China (ICBC). In addition to the "Big Four" state-owned commercial banks, there are other financial institutions, such as policy banks, national joint-stock commercial banks, regional commercial banks, and rural credit cooperatives, which play only a minor role in China's financial system. Due to the high household saving rate in China and some historical reasons, Chinese banks hold most of the free capital in the financial market. Investments from private funds are rare. Meanwhile, China's equity and bond markets are relatively small, both in terms of market capitalization and in terms of the total value traded as a percentage of its GDP (Ayyagari et al., 2010) . Farrell et al. (2006) report that China's equity market capitalization, excluding non-tradable state-owned shares, is equivalent to 17% of China's annual GDP. This percentage is much lower than 60% or more in other emerging markets. In China's bond market, corporate bonds issued by non-financial companies amount to mere 1% of its GDP, compared with an average of 50% in other emerging markets. As Dobson and Kashyap (2006) state, China's banking system has the highest share of government ownership in the world (almost 100%). Virtually all corporate debt borrowings in China have been conducted through state-owned banks. Allen et al. (2005) point out that the key problem for China's banking system is the non-performing loans of the "Big Four" state-owned commercial banks. They argue that a large fraction of these non-performing loans is borrowed by SOEs, and Chinese banks are forced to lend to SOEs for political or other non-economic reasons. This argument is confirmed by Chinese government officials and other empirical researchers. In 2004, Xiaochuan Zhou, the head of the Chinese central bank, reported that based on a 2003 survey, "30% of total nonperforming loans of state-owned commercial banks were due to interventions by the central and local government; 30% were resulted by mandatory credit support to SOEs; 10% arose from the poor legal environment and weak law enforcement in some regions; 10% stemmed from industrial restructuring in some enterprises; and the last 20% originated from the bad operational decisions of the state-owned commercial banks themselves" (Zhou, 2004) . Both Park and Sehrt (2001) and Cull and Xu (2003) find that the state-owned banks have become more inefficient in allocating credit since the middle of the 1990s, because state-owned banks have been forced to bail out more and more poorly performing SOEs. Economic fundamentals have had little effect on the total lending decisions made by the state-owned banks. Brandt and Li (2003) show that Chinese state-owned banks discriminate against non-SOEs in their lending decisions for non-profit reasons. As a result, non-SOEs have to look for more expensive alternatives, such as trade credit, for external financing. Ge and Qiu (2007) also demonstrate that because of bank discrimination, non-SOEs have to take more trade credit and are more likely to have overdue trade credit outstanding and long-term trade credit than SOEs.
Although China's banking system is characterized as high state ownership, there have been several reforms in China's banking system in the process of China's economy transition. Especially during the past two decades, banking system reforms aspired to reduce Chinese government intervention. 5 In 1994, the Chinese government established three specialized "policy"
banks: the Agricultural Development Bank of China (ADBC), the China Development Bank (CDB), and the Export-Import Bank of China (Chexim). These three banks aim to reduce the burden of Chinese state-owned commercial banks, such as financing state-directed trades and development projects. In 1995, the Central Bank Law and the Commercial Bank Law were promulgated, in an effort to improve bank lending standards and make bank managers accountable for bank performance. In order to separate the responsibilities of the People's Bank of China (PBOC) from monetary policy and banking supervision, the Chinese Banking Regulatory Commission (CBRC) was created in 2003. The CBRC started to implement risk-based supervision and impose sanctions for infractions. Meanwhile, under the commitments of the World Trade Organization (WTO) agreement, China allows foreign investors to purchase shares in the state-owned banks and encourages foreign banks to compete with Chinese banks. In 2003, most provinces in China opened their domestic currency market to foreign banks. Also in 2003, the CBRC updated the guidelines for foreign investors and raised the purchase limit to 25% of any domestic bank's shares. 6 Furthermore, aiming to improve the governance of state-owned commercial banks and their performance, the Chinese government restructured the "Big Four" state-owned commercial banks by cleaning-up non-performing loans and public capital injections. The "Big Four" began to take IPOs on foreign stock exchanges. As a result, in October 2005, the CBC took an IPO in Hong Kong and the BOC followed in June 2006; in October 2006, the ICBC took its IPO in Hong Kong; the last was ABC, which went public in Shanghai and Hong Kong on July 15 and 16, 2010.
5 See Alicia et al. (2006) , Dobson and Kashyap (2006) , and Kudrna (2007) for more details of China's banking system reforms. 6 The purchase limit for individual investors is 20%.
Hypotheses
Based on the unique features of China's banking system and the previous studies on the relationship between leverage and investment, we expect that Chinese state-owned banks have a disciplining role on firms' investment to some extent, and are able to alleviate firms' overinvestment problem. 7 However, because of the soft budget constraints on SOEs during the transition of the Chinese economy (Kornai et al., 2003) , Chinese state-owned banks are more likely to bail out SOEs than non-SOEs for maintaining the employment rate and social stability if both types of firms fall into financial distress (Chow et al., 2010) . We also expect that the disciplining role of the state-owned banks on overinvestment may be weaker in SOEs than in non-SOEs. Therefore, we develop the first hypothesis:
• Hypothesis 1a. There is a negative relationship between firms' bank loan ratios and their investment.
• Hypothesis 1b. The negative relationship between firms' bank loan ratios and their investment is weaker for SOEs than for non-SOEs. Levine (1997) argues that financial intermediaries, such as banks, have the advantage of acquiring information and monitoring firm managers. On the one hand, individual lenders lack the time, capacity, and resources to collect and process reliable information on firms and managers. While banks are endowed with economies of scale and are able to economize the costs of acquiring and processing information. On the other hand, individual lenders do not have an incentive to monitor firm managers because of the free-rider problem (Diamond, 1984) . While banks can not only reduce the costs of acquiring information ex ante, but also mitigate the costs of monitoring firm managers and exerting corporate control ex post. The benefit of monitoring usually outweighs the cost of monitoring for large investors like banks. In addition, short-term loans may facilitate the comparative advantages of banks in acquiring information and monitoring managers, because short-term loans can be readily accessed and easily renegotiated (Rajan, 1992) . 8 These suggest that banks have a comparative advantage in using short-term loans to exercise their disciplining role. Given the state ownership of Chinese banks and their soft budget constraints on SOEs (Chow et al., 2010; Kornai et al., 2003) , we expect that the disciplining role of short-term loans on overinvestment may be weaker in SOEs than in non-SOEs. Therefore, we formulate the second hypothesis:
• Hypothesis 2a. There is a negative relationship between firms' short-term loan ratios and their investment.
• Hypothesis 2b. The negative relationship between firms' short-term loan ratios and their investment is weaker for SOEs than for non-SOEs.
When applying the law-finance-growth nexus to China, Allen et al. (2005) demonstrate that China's legal system is significantly less developed than most of the countries in La Porta et al.'s (1997) and Levine's (2002) samples. Diamond (2004) points out that in a legal system with expensive or ineffective contract enforcement, it is difficult to induce lenders to enforce debt contracts ex post. Short-term loans can not only provide the comparative advantages in acquiring information and monitoring managers (Diamond, 1984; Rajan, 1992) but also serve as a commitment device that provides incentives for each short-term lender to enforce his contract (Diamond, 2004) ; therefore banks have incentives to provide short-term loans rather than long-term loans ex ante. Consistent with Diamond's (2004) theory, Demirguc-Kunt and Maksimovic (1999) , Giannetti (2003) , Qian and Strahan (2007) , and Delcoure (2007) show that firms in countries with weaker legal systems have lower long-term debt ratios. With the immature public corporate bond market, it is not easy for Chinese firms to obtain long-term loans even from state-owned banks. Huang and Song (2006) , Bhabra et al. (2008) , and Li et al. (2009) show that only large firms with substantial fixed assets can obtain long-term loans in China. 9 The above discussions suggest that Chinese state-owned banks may be more cautious about supplying long-term loans than short-term loans. When banks do supply long-term loans, they usually impose stricter lending and monitoring criteria or simply are dictated by the Government regardless of firms' performance. If the former case is true, we should expect that long-term loans lent by state-owned banks also serve a disciplining purpose. However, because of the banks in China being state owned and placing soft budget constraints on SOEs (Chow et al., 2010; Kornai et al., 2003) , the disciplining role of long-term loans on overinvestment may be weaker in SOEs than in non-SOEs. Therefore, we formulate the third hypothesis:
• Hypothesis 3a. There is a negative relationship between firms' long-term loan ratios and their investment.
• Hypothesis 3b. The negative relationship between long-term loan ratios and investment is weaker for SOEs than for non-SOEs.
7 Fu and Heffernan (2009) and Lin and Zhang (2009) show that China's banking reform during the period of 1994 to 2004 has not improved the efficiency and performance of state-owned banks. In this case, we may not observe a disciplining role. 8 Hart and Moore (1995) point out that non-postponable short-term debt forces firm managers to disgorge funds that they might otherwise use to make unprofitable but empire-building investments. 9 Huang and Song (2006) and Bhabra et al. (2008) report that the average levels of long-term debt ratios for Chinese publicly listed firms are about 8% (scaled by book value of total assets) or 3% (scaled by market value of total assets), which are lower than those in developed countries (Rajan & Zingales, 1995) and lower than those in developing countries (Booth et al., 2001 ).
In the above discussion, we argue that as China has a premature public corporate bond market, the major external finance for Chinese firms is provided by the short-term loans, not the long-term loans. Rajan (1992) indicates that state-owned banks have a comparative advantage in using short-term loans rather than long-term loans to exercise their disciplining role. In addition, with the weak legal system in China, state-owned banks have incentives to provide short-term loans rather than long-term loans to enforce their contracts (Diamond, 2004) . As a result, the negative relation between bank loan ratios and investment would be weaker when the long-term loan ratios in firms' total bank loans are higher. Therefore, we formulate the forth hypothesis:
• Hypothesis 4. The higher the long-term loan ratios in firms' total bank loans are, the weaker the negative relationship between firms' bank loan ratios and their investment is.
Data source and summary statistics
We collect financial and stock price data from the China Stock Market and Accounting Research (CSMAR) database. To obtain a sample of publicly listed firms, we include all the firms listed on the Shanghai Stock Exchange and Shenzhen Stock Exchange during 2000-2011. Firms' ownership data are collected from the SinoFin database developed by the China Center for Economic Research (CCER). The SinoFin database can identify the ultimate controllers of firms as SOEs or non-SOEs. We exclude firms from our sample according to these criteria: financial services firms that make the sample heterogeneous; firms for which we cannot identify their ultimate controllers; and firms that do not have at least 3 years' consecutive sales growth data. To deal with outlier observations, we use 95% winsorization.
There are 10,451 firm-year observations in our filtered sample. Table 1 presents the descriptive statistics for our sample over the period 2000-2011. 10 Panel A shows the summary statistics for the total sample: the mean (median) of bank loan ratios is 0.242 (0.238); the mean (median) of short-term loan ratios is 0.181 (0.169); the mean (median) of long-term loan ratios is only 0.061 (0.020); the mean (median) of loan maturity ratios is only 0.223 (0.122), suggesting that Chinese publicly listed firms indeed rely more on short-term loans than long-term loans 11 ; the sample mean (median) of Tobin's Q is 1.678
(1.397); and the mean (median) of sales growth rates is 0.229 (0.160). In our sample, the average Tobin's Q is higher than that reported by Firth et al. (2008) (1.231 and 1.048, respectively), while the average growth rate is lower (0.432 and 0.278, respectively). In our sample, 34% of firms are identified as non-SOEs, so we are able to compare banks' lending between SOEs and non-SOEs. Panel B and Panel C of Table 1 show the summary statistics for SOEs and non-SOEs, respectively. In the sample of SOEs, the mean (median) of bank loan ratios is 0.241 (0.235); the mean (median) of short-term loan ratios is 0.174 (0.162); the mean (median) of long-term loan ratios is only 0.067 (0.026); and the mean (median) of loan maturity ratios is 0.242 (0.149). In the sample of non-SOEs, the mean (median) of bank loan ratios is 0.244 (0.241); the mean (median) of short-term loan ratios is 0.193 (0.184); the mean (median) of long-term loan ratios is only 0.051 (0.010); and the mean (median) of loan maturity ratios is 0.186 (0.070). In general, these statistics suggest that short-term debt financing is more popular than long-term debt financing in China. Moreover, non-SOEs depend more (less) on short-term (long-term) loans than SOEs. Table 2 presents the correlation matrix of all the variables used in our regression models. The bank loan ratio and short-term loan ratio are negatively and significantly correlated with investment, which provides preliminary evidence to support our hypotheses. However, the long-term loan ratio and investment are significantly positively correlated. Consistent with the prior studies, the control variables, which include Tobin's Q, growth rate, cash flow, sales, profitability, and firm size, are all positively and significantly related to investment. The details of all key variables are included in the Appendix A.
Regression model specifications
In this paper, we study the effect of bank loans on investment for Chinese publicly listed firms. The investment regression models we estimate resemble those of Aivazian et al. (2005) , Ahn et al. (2006), and Firth et al. (2008) : 
In Regression 1, Investment i,t is defined as the ratio of net capital expenditure of firm i at time t to lagged fixed assets, and the capital expenditure includes both fixed assets and construction in progress 12 ; Debt i,t-1 is the bank loan ratio, defined as the lagged 10 Although we choose 2000 as the starting year, we need to use financial data going back to 1998 in order to generate the change variables. In 1998, Chinese publicly listed firms adopted new generally accepted accounting principles (GAAP). Chinese GAAP applies to all publicly listed firms regardless of firm ownership. Prior to 1998, the financial statement data of Chinese publicly listed firms are less consistent both cross-sectionally and in relation to time series. 11 Our sample includes 10,451 firm-year observations. 3793 observations have no long-term loans, of which 2311 observations are SOEs and 1482 observations are non-SOEs. Our results are robust if we delete the observations without long-term loans. 12 Before 2007, the Chinese accounting standards did not require a separate disclosure of R&D, so we do not include this form of expenditure. We also consider the definition of Chen et al. (2011) , which measures the capital expenditure as cash payments for fixed assets, intangible assets, and other long-term assets from the cash flow statement minus cash receipts from selling these assets, and find similar results. ratio of total bank loans to the book value of total assets 13 ; Sdebt i,t-1 is the short-term loan ratio, defined as the lagged ratio of short-term loans to the book value of total assets; Ldebt i,t-1 is the long-term loan ratio, defined as the lagged ratio of long-term loans to the book value of total assets; Q i,t-1 is the lagged Tobin's Q; and Growth is the average sales growth rate between t and t-1. Both Tobin's Q and Growth are proxies for firms' future growth opportunities. Following previous studies (Bai et al., 2004; Firth et al., 2008 ), Tobin's Q is calculated as the market value of common stock plus the book value of debt divided by the book value of total assets. The book value per share is used as a proxy for the market value of non-tradable shares. For two reasons, we notice that Tobin's Q might not be a perfect proxy for Chinese firms' future growth. First of all, publicly listed firms in China usually hold a large amount of non-tradable shares, 14 which may lead to an inaccurate estimation of Tobin's Q. Secondly, China's stock market is only at its primary stage. Stock price fluctuations "tend to reflect market-level information rather than firms' fundamental information" (Firth et al., 2008) . Morck et al. (2000) point out that more than 80% of the stocks listed on the Chinese exchanges move in the same direction in a given week. This fact suggests that the stock market risk dominates the individual stock risk in China's stock market. Therefore, stock returns may not be a good proxy for the performance of Chinese publicly listed firms. Apart from the above two reasons, there are many "black transactions" in the Chinese stock exchanges without being monitored by the Chinese SEC. To alleviate these concerns, we also use firms' historical sales growth as the alternative proxy for future growth. For consistency, we follow prior studies by adding control variables to proxy for financial constraints in Regression 1: firms' cash flow, sales, profitability, and size conditions. CF i,t is defined as the ratio of the operating cash flow of firm i at time t to the lagged fixed assets; Sales i,t-1 is defined as the ratio of sales of firm i at time t-1 to the lagged fixed assets; Roa i,t is defined as the ratio of net profits of firm i at time t to the book value of total assets; and Size i,t is defined as firm i's natural logarithm of total assets. To control for the effect of the CEO's trait and corporate governance on investment (Dong & Gou, 2010) , we also include the CEO's characteristics variables, such as age, tenure, and CEO shareholdings, and governance variables, such as the shareholdings of the largest shareholder, CEO duality dummy, board independence, board size, and regional marketization level 15 in Regression 1.
According to the industrial classification of the Chinese Security Regulatory Commission (CSRC), all firms in our sample are classified into 12 industries. Because most of the sample firms are classified into the manufacturing industry, the firms in the manufacturing sector are further classified into 10 sub-industries based on their 2-digit code. In the end, all the sample firms are classified into 21 industries.
13 Lang et al. (1996) discuss the reasons for the use of book values. Consistent with Lang et al. (1996) , Aivazian et al. (2005) , and Firth et al. (2008) , we also choose book values to calculate the bank loan ratio. 14 In late 2005, China started a share reform program. As the reform has been completed, all of the non-tradable shares of listed firms will become tradable on the public market. 15 The regional marketization index is compiled by the National Economic Research Institute of China (Fan & Wang, 2012) . It is a comprehensive index that captures the regional market development of the following aspects: relationship between government and markets, development of non-state-owned sector in the economy, development of product markets, development of factor markets, and development of market intermediaries and legal environment. High scores of the index suggest good institutional development. This index has also been used in Wang et al. (2008) Although both the underinvestment theory and the overinvestment theory predict a negative relation between firms' leverage and their investment, these two theories have different implications for high growth versus low growth firms. In the underinvestment theory, the negative relation between firms' leverage and their investment should be stronger for high growth firms than for low growth firms due to the debt overhang problem (Myers, 1977) . While the overinvestment theory suggests that the negative relation between firms' leverage and their investment should be stronger for low-growth firms than for high-growth firms because of the debt's governance effect on firm managers (Jensen, 1986; Stulz, 1990) . To differentiate the roles of leverage in high-growth versus low-growth firms, we develop our empirical tests by following the studies of Aivazian et al. (2005) , Ahn et al. (2006) , and Firth et al. (2008) . The following regressions are tested:
þ β 2 Q i; t-1 or Growth i; t þ β 3 Debt i;t-1 or Sdebt i;t-1 ; Ldebt i;t-1 Â DQ i; t-1 orDG i; t þ β 4 Topshare i; t þ β 5 Director i; t þ β 6 Indepen i; t þ β 7 Bsize i; t þ β 8 CEOage i; t þ β 9 CEOtenure i; t þβ 10 CEOshare i; t þ β 11 CF i; t þ β 12 Sales i; t-1 þ β 13 Roa i; t þ β 14 Size i; t þ β 15 Market i; t þ ε i;t
In Regression 2, DQ i,t-1 and DG i,t are dummy variables. DQ i,t-1 is equal to 1 if Q i,t-1 is greater than the median value of Q i,t-1 in the whole sample and 0 otherwise, and DG i,t is equal to 1 if Growth i,t is greater than the median value of Growth i,t in the whole sample and 0 otherwise.
To compare the disciplining roles of short-term and long-term loans, we test the following regressions: 
In Regression 3, DM i,t-1 is defined as the lagged ratio of long-term loans to total bank loans. Table 3 reports the regression results using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. Panel A of Table 3 presents the results when the independent variable is the total bank loan ratios. All seven regressions show that the coefficients of the total bank loan ratios are negative and most are significant at the 1% level, the exceptions being Columns (3) and (4). This finding is consistent with the prior studies (Ahn et al., Table 3 Regression analysis using Tobin's Q as the proxy for firms' future growth opportunities.
Empirical results

Main regression analysis
Total sample SOEs Non-SOEs
Panel A. Total bank loans. Panel A reports the effect of total bank loans on investment using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. The independent variable is the total bank loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. The independent variable is the short-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel C. Long-term loans. Panel C reports the effect of long-term loans on investment using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. The independent variable is the long-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, ***denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. The independent variable is the short-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed.
2006; Aivazian et al., 2005; Firth et al., 2008) and also supports Hypothesis 1a. In order to investigate whether the negative coefficients of the total bank loan ratios support the overinvestment or the underinvestment theory, we add the interaction terms between bank loan ratios and Tobin's Q. Column (2) of Panel A shows that the coefficient of the interaction term (Debt i,t-1 × DQ i,t-1 ) is positive and significant at the 1% level, suggesting that the negative relation between bank loan ratios and investment is weaker for high-growth firms than for low-growth firms. This result is consistent with the studies of Aivazian et al. (2005) and Ahn et al. (2006) , and supports the overinvestment theory. Our results are contrary to those of Firth et al. (2008) , which support the underinvestment theory. Two reasons may explain why Firth et al. (2008) and our study draw opposite conclusions. The first is that the sample periods in these two papers do not completely overlap. Our sample period is from 2000 to 2011, while Firth et al. (2008) use data from 1991 to 2004. 16 The data of Firth et al. (2008) cover the mid-1990s, during which credit allocation by Chinese state-owned banks was much more inefficient than it is during our sample period. Chinese state-owned banks had been forced to bail out poorly performing SOEs during the mid-1990s (Cull & Xu, 2003; Park & Sehrt, 2001 ). The other possible reason is the data bias. There could be extreme outliers in the data of Firth et al. (2008) . In their sample, the minimum (maximum) of Tobin's Q is 0.267 (8.569), with a standard deviation of 0.731, and the minimum (maximum) growth rate is − 2.312 (23.122), with a standard deviation of 1.034. Meanwhile, in our data sample, the minimum (maximum) of Tobin's Q is 0.977 (4.419), with a standard deviation of 0.775, and the minimum (maximum) growth rate is − 0.321 (1.650), with a standard deviation of 0.359. In our empirical studies, we winsorize our sample data at the 2.5% level on both sides. The effect of extreme outliers has been alleviated in our analysis. Overall, our study indicates that the high level of state ownership in Chinese state-owned banks does not prevent them from fulfilling the disciplining role in the Chinese financial market, especially for firms with low growth. Our results are also contrary to those of Tian and Estrin (2007) . They find a positive relation between leverage and investment for Chinese publicly listed firms. Our findings are different from Tian and Estrin (2007) because Tian and Estrin (2007) use the current debt ratio as the dependent variable in their regression models, while we follow previous literature (Chen et al., 2011; Firth et al., 2008) and use the lagged debt ratio instead. The potential endogeneity problem between leverage and investment can be mitigated if the lagged debt ratio is the dependent variable. For example, firms may use the incremental bank loans to finance the investment in the same year, which would cause the contemporaneous positive relationship between leverage and investment.
To differentiate the roles of bank loans in SOEs and non-SOEs, we add the interaction term between bank loan ratios and nature (Debt i,t-1 × Nature i ) into the regression model. Nature i is equal to 1 if the ultimate controller of firm i is an individual and 0 otherwise. Column (3) in Panel A shows that the coefficient of the interaction term is negative and significant at the 1% level. The result supports Hypothesis 1b that the disciplining role of the state-owned banks on overinvestment is weaker in SOEs than in non-SOEs. Kornai et al. (2003) offer an explanation for this discrimination that in transitional economies like China, state-owned banks usually have soft budget constraints on SOEs due to political interventions. Only the loans to non-SOEs are oriented towards profit maximization.
In Columns (4)- (7) of Panel A, we present the impact of bank loan ratios on investment for SOEs and non-SOEs, respectively. We find that the relation between bank loan ratios and investment is negative but not significant for SOEs, but the relation is negative and significant at the 1% level for non-SOEs. What is more, the coefficients of the interaction term between bank loan ratios and Tobin's Q in both firm types are positive and significant at the 1% level. All these results support Hypothesis 1b.
Next we divide bank loans into short-term and long-term loans. The impact of short-term loan ratios on investment is reported in Panel B of Table 3 . Columns (1) and (2) of Panel B show that the relation between short-term loan ratios and investment is negative and significant at the 1% level. In addition, the coefficient of the interaction term between short-term loan ratios and Tobin's Q is positive and significant at the 1% level. Hypothesis 2a is supported. Short-term loans lent by Chinese Panel C. Long-term loans. Panel C reports the effect of long-term loans on investment using Tobin's Q as the proxy for firms' future growth opportunities. The model specifications are given in Regression 1 and Regression 2. The independent variable is the long-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, ***denote significance levels of 10%, 5%, and 1%, respectively, two-tailed.
16 SOEs dominate the sample of Firth et al. (2008) , while our sample includes a large portion of non-SOEs. Our results show that the negative relation between firms' bank loan ratios and their investment is stronger for both SOEs and non-SOEs with low growth.
state-owned banks serve a disciplining role on firms' overinvestment, in particular in firms with low growth. Our empirical evidence supports the theory of Diamond (1984) and Rajan (1992) , showing that banks have a comparative advantage in supplying short-term loans to play a disciplining role. Columns (3)- (7) in Panel B present the impact of short-term loan ratios on investment for SOEs and non-SOEs. Column (3) in Panel B shows that the coefficient of the interaction term between short-term loan ratios and nature is negative and significant at the 10% level, suggesting that the disciplining role of short-term loans on overinvestment in SOEs is weaker than in non-SOEs. In Columns (4)- (7) of Panel B, we divide the sample into SOEs and non-SOEs. As reported, the negative relation between short-term loan ratios and investment is indeed weaker for SOEs than for non-SOEs. The coefficient of short-term loan ratios is − 0.061 and significant at the 1% level in SOEs, which is higher than −0.124 (significant at the 1% level) in non-SOEs. Similarly, the coefficients of the interaction term between short-term loan ratios and Tobin's Q in both firm types are positive and significant at the 1% level. All these results support Hypothesis 2b.
Panel C reports the impact of long-term loan ratios on investment. As can be seen from Column (1), the relation between long-term loan ratios and investment is positive and significant at the 1% level. In Column (2), the relation between long-term loan ratios and investment is negative but not significant, while the coefficient of the interaction term between long-term loan ratios and Tobin's Q is positive and significant at the 1% level. These results reject Hypothesis 3a and are not consistent with Lang et al. (1996) and Aivazian et al. (2005) that show a negative relation between long-term debt ratios and investment in developed countries.
Columns (3)- (7) in Panel C present the impact of long-term loan ratios on investment for SOEs and non-SOEs. Column (3) in Panel C shows that although the coefficient of the interaction term between long-term loan ratios and nature is negative, it is not significant. This result rejects Hypothesis 3b, and indicates that there is no difference between SOEs and non-SOEs regarding the disciplining role of long-term loans by Chinese state-owned banks. Columns (4)- (7) in Panel C present the impact of long-term loan ratios on investment for SOEs and non-SOEs, respectively. It can be seen that the relationship between long-term loan ratios and investment for SOEs is positive, in particular for firms with high growth. However, the relation between long-term loan ratios and investment for non-SOEs is negative, and the negative relation is weaker for firms with high growth.
Consistent with prior studies, we find that Tobin's Q is positively related to investment and the coefficients of the control variables acting as a proxy for financial constraints, such as cash flow, sales, profitability, and firm size, are all positive and significant. For the CEO's characteristics variables, we find that CEO age is negatively related to investment, especially for SOEs, and CEO shareholdings are positively related to investment. As for the corporate governance variables, we find that the shareholdings of the largest shareholder are positively related to investment for non-SOEs and the regional marketization level is negatively related to investment.
In summary, the results in Table 3 provide the evidence for Hypotheses 1 and 2, and reject Hypothesis 3. However, all the above results may be subject to the potential endogeneity problem between leverage and investment. Because a firm's leverage may be affected by expected investment opportunities, it is possible that leverage is endogenously determined by firm characteristics rather than exogenously given (Aivazian et al., 2005) . This may be especially true for long-term loans. With the immature public corporate bond market and weak legal system, Chinese state-owned banks may be more cautious about supplying long-term loans than short-term loans. As a result, it may be easier for firms with high growth to obtain long-term loans from state-owned banks. This provides an explanation for the result that the relation between long-term loan ratios and investment is positive. Next we will deal with the potential endogeneity problem by using the instrumental variable approach and the firm fixed-effect model.
Instrumental variables (IV) and two-stage least square regression
In this subsection, we adopt an instrumental variable approach to deal with the potential endogeneity problem between leverage and investment. Similar to the previous studies by Aivazian et al. (2005) and Firth et al. (2008) , we use the fixed-asset ratio and inventory ratio 17 as the instrumental variables for bank loan ratios. Both fixed assets and inventory represent firms' asset tangibility. The tangibility of assets not only tends to reduce bankruptcy costs and therefore increase the use of leverage, but also is not highly correlated with firms' investment opportunities (Aivazian et al., 2005) . We measure the fixed-asset ratio by the value of property, plant, and equipment divided by total assets. The inventory ratio is calculated by the value of inventory divided by total assets. We use two-step least square regressions. In the first step, we run the regression in which the bank loan ratio is predicted by the fixed-assets ratio and inventory ratio. Then we use the predicted value of the bank loan ratio in the second-stage regression. Similarly, we use the inventory ratio as the instrumental variable for short-term loan ratios. The correlation between the shortterm loan ratio and the inventory ratio is 0.389, while the correlation between investment and the inventory ratio is only −0.070. 17 We also use the asset tangibility as the instrumental variable. The tangibility of assets is the proportion of the value of property, plant, and equipment plus the value of inventory divided by total assets. We find that it is better to use the fixed-asset ratio and inventory ratio individually rather than to use asset tangibility, as the correlation between bank loan ratios and asset tangibility is 0.270, compared with 0.613 in Aivazian et al. (2005) , and the correlation between investment and asset tangibility is −0.088, compared with −0.009 in Aivazian et al. (2005) .
These suggest that the inventory ratio is an appropriate instrumental variable. The correlation between the long-term loan ratio and the fixed-assets ratio is 0.302, while the correlation between investment and the fixed-assets ratio is only −0.022. These justify that the fixed-assets ratio is also an appropriate instrumental variable for the long-term loan ratio. Table 4 are similar to those in Table 3 . Again, we find a negative relation between short-term loan ratios and investment, especially for firms with low growth. The negative relation between short-term loan ratios and investment is weaker for SOEs than for non-SOEs. These results provide evidence for Hypotheses 1 and 2, and suggest that our findings pertaining to the relationship between short-term loans and investment are robust after mitigating the endogeneity problem.
However, the results in Columns (1) and (2) of Panel C show that the relation between long-term loan ratios and investment is negative and significant at the 1% level, and the coefficient of the interaction term between long-term loan ratios and Tobin's Q is positive and significant at the 1% level. The results support Hypothesis 3a, and suggest that long-term loans also play a disciplining role after mitigating the endogeneity problem.
Columns (3)- (7) in Panel C present the impact of long-term loan ratios on investment for SOEs and non-SOEs. As can be seen from Column (3) in Panel C, the coefficient of the interaction term between long-term loan ratios and nature is not significant. This rejects Hypothesis 3b, and indicates that the disciplining roles of long-term loans are not different between SOEs and non-SOEs. In Columns (4)- (7) of Panel B, we separate firms into SOEs and non-SOEs. As reported, the coefficient of long-term loan ratios is − 0.599 and significant at the 1% level for SOEs, and it is − 0.610 (significant at the 1% level) for non-SOEs. Why is there no difference between these two types of firms in the disciplining roles of long-term loans? One explanation is that Chinese state-owned banks discriminate against non-SOEs in lending decisions regarding long-term loans, which leads to fewer long-term loans for non-SOEs. Compared with SOEs, non-SOEs have to go through stricter and fussier screening procedures when they apply for long-term loans from state-owned banks. Similarly, the coefficients of the interaction term between long-term loan ratios and Tobin's Q in both types of firms are positive and significant at the 1% level, suggesting that long-term loans play a disciplining role in both types of firms.
Firm fixed-effect model
In this subsection, we use the firm fixed-effect model to deal with the potential endogeneity problem between leverage and investment. Table 5 shows that almost all the significant coefficients keep their signs as in Table 4 . These results are consistent with our previous findings.
Sales growth as a substitute for Tobin's Q
In the previous tests, we use Tobin's Q as a proxy for firms' future growth. However, the calculation of Tobin's Q might be inaccurate due to the non-tradable shares of Chinese publicly listed firms, and stock price changes tend to reflect market-level information rather than firm-specific information (Morck et al., 2000) . Therefore, we also use past sales growth to capture firms' future growth and substitute Tobin's Q in the following regressions. To adjust for the potential endogeneity problem between leverage and investment, especially for long-term loans, we use the instrumental variable approach and the firm fixed-effect model, respectively. Table 6 reports the results by using the instrumental variable approach. As can be seen, almost all the significant coefficients keep their signs as before. The relation between short-term loan ratios and investment is still negative, especially for firms with low growth. The relation between long-term loan ratios and investment is still negative and significant. Similarly, the coefficients of the interaction term between short-term loan ratios and nature remain negative and significant. The coefficients of the interaction term between long-term loan ratios and nature are still negative but not significant. These results are consistent with our previous findings. In unreported tests, we find similar results by using the firm fixed-effect model. Table 7 reports the results comparing the disciplining roles between short-term and long-term loans. We use the ordinary least square regression (OLS), the instrumental variable approach (IV), and the firm fixed-effect model (FEM), respectively. As can be seen in Columns (1)-(3), no matter which method is used, the relation between bank loan ratios and investment is significantly negative and the coefficient of the interaction term (Debt i,t-1 × DM i,t-1 ) is negative and significant at the 1% level. These results support Hypothesis 4, suggesting that Chinese state-owned banks mainly use short-term loans rather than long-term loans to exercise their disciplining role. Columns (4)-(6) in Table 7 present the results achieved using sales growth as a substitute for Tobin's Q, which are robust.
Comparison of the disciplining roles between short-term and long-term loans
The effect of China's banking reform in 2003
After China joined the WTO in 2001, China's banking system and financial market speeded up its opening up to the outside world. Especially since 2003, there have been a series of important reforms in China's banking system. In order to separate the responsibilities of the PBOC for monetary policy and banking supervision, the CBRC was created in 2003. The CBRC's reform blueprint is built on international standards and best practice experiences. With the establishment of the CBRC, there were 
Panel A. Total bank loans. Panel A reports the effect of total bank loans on investment using instrumental variables: fixed-assets ratio and inventory ratio. Two-step least square regressions are applied. In the first step, we run the regression in which the bank loan ratio is predicted by the fixed-assets ratio and the inventory ratio. Then we use the predicted value of the bank loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using the instrumental variable: inventory ratio. Two-step least square regressions are applied. In the first step, we run the regression in which the short-term loan ratio is predicted by the inventory ratio. Then we use the predicted value of the short-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel C. Long-term loans. Panel C reports the effect of long-term loans on investment using the instrumental variable: fixed-assets ratio. Two-step least square regressions are applied. In the first step, we run the regression in which the long-term loan ratio is predicted by the fixed-assets ratio. Then we use the predicted value of the long-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using the instrumental variable: inventory ratio. Two-step least square regressions are applied. In the first step, we run the regression in which the short-term loan ratio is predicted by the inventory ratio. Then we use the predicted value of the short-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed.
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several improvements (Garcia-Herrero et al., 2006 ) to China's banking system. At first, the loan classification system was enhanced and made fully compulsory for all banks by the end of 2005, which helps banks to review the quality of their loan portfolios more efficiently than before. It is also helpful for banks to assign loans by categories or grades based on the perceived risk and other relevant characteristics of loans. Secondly, risk-based supervision started to be implemented through a new CAMEL-type risk assessment system, which evaluates firms' asset quality, management competence, liquidity, and profitability by not only quantitative criteria but also qualitative ones. Thirdly, related-party lending has been limited. Banks lend mostly to the corporate sector, in many cases large SOEs. Lastly, governance and enforcement have been improved since the CBRC started to impose sanctions for infractions. At the same time, under the commitments of the WTO agreement in 2001, China speeded up its full opening up of the banking system to foreign affiliates. For example, the Chinese government encourages foreign banks to compete with domestic banks and has set up policies to attract strategic foreign investors to purchase shares of Chinese state-owned banks. In 2003, the wholesale market in domestic currency to Chinese enterprises was opened to foreign competition for most provinces. Also in 2003, the CBRC updated the guidelines to encourage foreign share purchases of up to 25% of any domestic bank, with the ownership from any one investor allowed between 5% and 20%. The reforms of China's banking system in 2003 may indicate that state-owned banks make more economic-oriented lending decisions and that their disciplining role has been strengthened. The negative relation between bank loans and investment is supposed to be strengthened. Table 8 reports the effect of China's banking reform in 2003 on the relation between bank loans and investment by using the instrumental variable approach. When we use the firm fixed-effect model, the results are similar. Columns (1)-(3) in Table 8 show that the coefficients of the interaction term between (long-term) bank loan variables and dummy variable Period03 are significantly positive, and the coefficient of the interaction term between short-term loan ratios and dummy variable Period03 is positive, but not significant. This suggests that the reform of China's banking system in 2003 has weakened the disciplining role of the state-owned banks, especially the disciplining role of long-term loans. Columns (4)-(9) present the impact of China's banking system reforms in 2003 on SOEs and non-SOEs, respectively. It can be seen that in SOEs, the coefficients of the interaction term between bank loan variables and dummy variable Period03 are similar to those in Columns (1)-(3), and in non-SOEs, the coefficients of the interaction term between bank loan variables and dummy variable Period03 are all positive but not significant. These results suggest that the reform of China's banking system in 2003 has weakened the disciplining role of the state-owned banks in SOEs but not in non-SOEs, especially the disciplining role of long-term loans.
In brief, China's banking system implemented significant reforms in 2003, such as the establishment of the CBRC, introducing more foreign banks' competition, and speeding up the process of attracting strategic foreign investors. However, the results in Table 8 show that the disciplining role of Chinese state-owned banks in SOEs and non-SOEs has not been strengthened since the 2003 reform. For SOEs, the disciplining role of the state-owned banks has even been weakened, especially regarding long-term loans.
Conclusions
In this paper, we examine the relation between firms' leverage and investment by focusing on publicly listed firms in China. After mitigating the potential endogeneity problem between leverage and investment, we find that there is a negative relation between bank loan ratios and investment for Chinese publicly listed firms and that the correlation is much stronger for firms with low growth. This result is consistent with the evidence in developed markets such as the U.S. and Canada, but partly consistent with the findings of Firth et al. (2008) . When we separate bank loans into short-term and long-term loans, we find that both Panel C. Long-term loans. Panel C reports the effect of long-term loans on investment using the instrumental variable: fixed-assets ratio. Two-step least square regressions are applied. In the first step, we run the regression in which the long-term loan ratio is predicted by the fixed-assets ratio. Then we use the predicted value of the long-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. 
Panel A. Total bank loans. Panel A reports the effect of total bank loans on investment using the firm fixed-effect model. The model specifications are given in Regression 1 and Regression 2. The independent variable is the total bank loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using the firm fixed-effect model. The model specifications are given in Regression 1 and Regression 2. The independent variable is the short-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel C. Long-term loans. Panel C reports the effect of long-term loans on investment using the firm fixed-effect model. The model specifications are given in Regression 1 and Regression 2. The independent variable is the long-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using the firm fixed-effect model. The model specifications are given in Regression 1 and Regression 2. The independent variable is the short-term loan ratio. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Table 6 Regression analysis using sales growth as the proxy for firms' future growth opportunities.
Panel A. Total bank loans. Panel A reports the effect of total bank loans on investment using sales growth as the proxy for firms' future growth opportunities. Two-step least square regressions are applied. In the first step, we run the regression in which the bank loan ratio is predicted by the fixed-assets ratio and the inventory ratio. Then we use the predicted value of the bank loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using sales growth as the proxy for firms' future growth opportunities. Two-step least square regressions are applied. In the first step, we run the regression in which the short-term loan ratio is predicted by the inventory ratio. Then we use the predicted value of the short-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel C. Long-term Loans. Panel C reports the effect of long-term loans on investment using sales growth as the proxy for firms' future growth opportunities. Two-step least square regressions are applied. In the first step, we run the regression in which the long-term loan ratio is predicted by the fixed-assets ratio. Then we use the predicted value of the long-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel B. Short-term loans. Panel B reports the effect of short-term loans on investment using sales growth as the proxy for firms' future growth opportunities. Two-step least square regressions are applied. In the first step, we run the regression in which the short-term loan ratio is predicted by the inventory ratio. Then we use the predicted value of the short-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Table 7 Regression analysis comparing the disciplining roles between short-term and long-term loans. This table compares the disciplining roles between short-term and long-term loans. We use the ordinary least square regression (OLS), the instrumental variable approach (IV), and the firm fixed-effect model (FEM), respectively. In Columns (1)- (3), we use Tobin's Q as the proxy for firms' future growth. In Columns (4)- (6), we use sales growth as the proxy for firms' future growth. The regression model is defined in Regression 3. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed. Panel C. Long-term Loans. Panel C reports the effect of long-term loans on investment using sales growth as the proxy for firms' future growth opportunities. Two-step least square regressions are applied. In the first step, we run the regression in which the long-term loan ratio is predicted by the fixed-assets ratio. Then we use the predicted value of the long-term loan ratio in the second-stage regressions which are defined in Regression 1 and Regression 2. The sample includes all the observations in our refined data set and the sample period is from 2000 to 2011. t-statistics are in parentheses. *, **, *** denote significance levels of 10%, 5%, and 1%, respectively, two-tailed.
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short-term and long-term loan ratios are negatively correlated with investment. The negative correlations are much stronger for firms with low growth. We also find that the higher the long-term loan ratios in firms' total bank loans are, the weaker the negative relation between firms' bank loan ratios and investment is. What is more, the negative relation between short-term loan ratios and investment is weaker for SOEs than for non-SOEs. However there is no difference between these two types of firms in the relation between long-term loan ratios and investment. Finally, we show that the reform of China's banking system in 2003 has not strengthened the negative relation between bank loans and investment. Overall, our results imply that Chinese state-owned banks still play a disciplining role in Chinese publicly listed firms even though their leading decisions are severely intervened by government policies. In particular, firms with low growth are monitored by Chinese state-owned banks, but this disciplining role is mainly imposed through short-term loans. However, in regard to short-term bank loans, Chinese state-owned banks impose a weaker disciplining role in SOEs than non-SOEs. The lagged ratio of total bank loans to book value of total assets Sdebt t-1
The lagged ratio of short-term loans to book value of total assets Ldebt t-1
The lagged ratio of long-term loans to book value of total assets DM t-1
The lagged ratio of long-term loans to total bank loans Nature Dummy variable, 1 if the ultimate controller of a firm is an individual and 0 otherwise Q t-1
The lagged Tobin's Q, which is calculated as the market value of common stock plus the book value of debt divided by the book value of total assets. The book value per share is used as a proxy for the market value of non-tradable shares Growth
The average of net sales growth from t-2 to t-1 and from t-1 to t Topshare Shareholdings of the largest shareholder Director Dummy variable, 1 if CEO is the chairman and 0 otherwise Indepen
The percentage of the independent directors in the board Bsize
The nature logarithm of board size CEOage
The nature logarithm of CEO age CEOtenure
The nature logarithm of CEO tenure plus 1 CEOShare CEO shareholdings CF
The ratio of the operating cash flow to lagged fixed assets Sales t-1
The lagged ratio of sales to lagged fixed assets Roa
The ratio of net profits to book value of total assets Size
The nature logarithm of total assets Market Regional marketization level index, high scores of the index suggest good institutional development
